In the routine determination of the susarcontent of the blood, whole-blood is usually will give a much clearer idea of the nature and the severity of the disease than is offered by the determination of the whole-blood sugar alone. It is shown that the lack of permeability of the corpuscles to sugar intake, and the lack of utilization of sugar within their own walls is responsible for the corpuscular sugar being so low in cases of diabetes as compared with the plasma sugar. It has also been definitely shown that insulin helps to increase the permeability and the utilization of sugar in the corpuscles.
In the routine determination of the susarcontent of the blood, whole-blood is usually used. It is shown in this paper that, although in normal healthy subjects, the difference in result between the whole-blood, the plasma and the corpuscular sugar it may be much higher. The author is of opinion that in cases of diabetes mellitus the determination of plasma sugar and the corpuscular sugar as well as the determination of the plas?na-corpuscular sugar ratio" will give a much clearer idea of the nature and the severity of the disease than is offered by Introduction That normal blood contained sugar was known from the time of Claude Bernard, but the accepted view has been all along that the centre of content for the whole amount of sugar was the plasma. Michaelis and Rona (1909) Falta and Quittner (1919 and 1921) and many others.
Without going into details, it may be stated that it is only recently that investigation has proved beyond doubt that the sugar-content in the blood is shared between the corpuscles and the plasma, although the exact relationship between the whole-blood sugar, plasma sugar and the corpuscular sugar has not been fully worked out. Spannuth and Power (1931) In the present work, the sugar-content of the whole-blood, the plasma and the corpuscles has been studied on Indian subjects in the fasting state, both in diabetic and non-diabetic individuals. The effect of the oral administration of glucose on the sugar-content of the plasma and the corpuscles has also been studied in both these groups of cases. The effect of subcutaneous injection of insulin has also been studied from the same point of view.
It should be pointed out that no attempt has been made to adjust the variations in the blood-sugar results due to slight variations in the volumes of the plasma and the corpuscles by hsematocrite or other determinations. All the tests were done under similar conditions. The author has relied on the work of Dreyer, Bozette and Pierce (1920) (2) that although the plasma sugar is slightly lower than the corpuscular sugar in most cases, the variation is only slight as compared with diabetic subjects (cf. Table II) .
Explanation (Table II) The following table shows in diabetic subjects,
(1) that the plasma sugar is almost always higher than the whole-blood sugar, (2) that the plasma sugar is always much higher than the corpuscular sugar, (3) that the increase of the plasma sugar over the corpuscular sugar appears to be greater according to the severity of the disease; in other words the graver the disease, the higher is the ratio of the plasma sugar over the corpuscular sugar (cf. cases 22, 25, 28 and 30). In this connection, it is interesting to compare the findings of John (1930) , who, by a simple experiment, has shown that the capacity of the corpuscles to take in sugar is much greater in normal than in diabetic subjects.
John by suspending the corpuscles in 1 per cent, glucose in N/10 saline for two hours has [Oct., 1932 Summary and conclusions (1) In normal healthy Indian subjects, the plasma sugar is slightly lower than the wholeblood sugar and is slightly higher than the corpuscular sugar.
(2) In diabetic subjects, things are quite different. Here the plasma sugar is almost always higher than the whole-blood sugar and also much higher than the corpuscular sugar.
(3) It may be definitely stated that the increase of the plasma sugar over the corpuscular sugar in cases of diabetes takes place according to the severity of the disease; in other words, the graver the disease, the higher the ratio of the plasma sugar over the corpuscular sugar. This is due to the inability of the corpuscles to take in and utilize sugar from the surrounding plasma.
(4) In the author's opinion, the estimation of the plasma sugar and the corpuscular sugar in cases of diabetes will give a much better indication of the nature of the disease than estimation of the whole-blood sugar alone, and the determination of the plasma-corpuscular ratio will give a much better indication of the severity of the disease.
(5) Administration of insulin in cases of diabetes mellitus has been shown to increase the permeability of the corpuscles to sugar intake and to help in the utilization and storage of sugar within their own walls.
